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O scription 

FIELD OF THE INVENTION 

disp™fblf enti0n re,ateS t0 3 Pre - m0istened nonwoven ,owele «° ^at is readily disposable and water 
BACKGROUND OF THE INVENTION 

inHn? 6 , ' 88 " 9 »' , disp0sabilit y of P roducts ^ of great concern to the nonwovens industry Landfills 
incineration, multiple sewage treatment and residential septic systems are among the common choS, 5 

cT m °r aI P t r0 ? U t Ct d T al t0day " Pr0dUCtS tar9e,6d ,0r th9 ,atter dis P° sal via iSSTJS 

commercial toilets are termed flushable. Current flushable products have limitations. Dry products such as 

ElSXTZ th'" 8 , bee " desi9ned with minimal w * so that the tissue ca^disinteS* und* 

!Lf 9 rf c P ' Umbln9 SySt6mS - ^ are " 0t desi 9" ed ,or applications where water will be 

Zosa TSLLZ* ? Shabl9 ^ WiP6S ^ hi9h W9t Stren9thS and d0 not lose ** strength upon 
disposal. These products remain intact and identifiable in the disposal system 

« ™ e '- packa 9 ed skin cleansin 9 ^d refreshing tissues are well known commercially, generally referred to 

o eSeTor^'r fe V' P9S ^ lik9 " 17,686 may COmprise an absorbent sh'eet made " Jer 
prepared or treated to impart wet strength thereto, having the dimensions of the usual wash cloth and 

Ks^redTn t** in r dua,,y in impervious envei ° pes ° r m ^ * ^ » si * 

The I quid employed .n the pre-mo.stening of the sheet is generally an aqueous alcoholic solution which 

ZtTSST V?? aCt,Ve det6r9ent ^ 3 hum8Ctant and ' in so ™ in 'stances aSTscenig 
agent. Instead of individual packaging of such moist sheets, they are often marketed in reclosaWe 
containers havmg any desired convenient number of such folded sheets recusable 
U.S. 3,689314 discloses a method for making a flushable wrapper by treating a nonwoven web with an 

ZT* Z C ° ntainin9 P ° lyVinyl alC0h01 ' b0ric acid and sodium bica *onate. heating the web Xo a 
temperature sufficient to cause the boric acid and sodium bicarbonate to react and form borax and ,o 

The Z;r\ ?h h ^ 10 V * S ° thal SUbStantiaNy a " ° f tne bora * cross,inks "» the poS ateohol 

z c z' pV"nrr h r rbonate - used in such as 40 * ^ « « -£ 

inm^'f f- 258 '^ 9 . 3 ^ 4 '245.744 disclose pre-moistened towelettes which are flushable. These towelettes 
^corporate a polyvinyl alcohol (PVOH) or PVOH stabilized polymer emulsion as a binder. rcs^JSTS 

ImZ^TT 8 "^ °" WhiCh C ° ntainS Sa ' tS (eSpeCial,y b0ric acid > "* insolubilize the PVOH to 
impart good strength and integrity. Relatively high salt concentrations are required to impart good strenath 
For example, useful performance is not achieved until at least 3% boric acid is u^TSfSJSi 
•nsolub.hz.ng salts for PVOH need to be used at much higher concentrations to achieve I same eSt 

zis^^sz^:^ disinte9rate in water by — h 

h a «Hl' t 4 ' 309 " 4 f diSC ' 0SeS 3 three ^P 0 "^ adne sive for nonwoven webs in combination with a water 

55 ZTT'" 9 T Th6 C ° mPOnentS °' the 3dhesive com P° si «°" to the web are 

PVOH. a non-self-crossl,nking. thermosetting, polymer emulsion and a self-crossHnking thermosetting 
polymer emulsion. An organic acid capable of complexing with borate, such as aCroxy a Tds T I 
aromatic ydroxy acids, is Caimed to produce a synergistic effect upon the PVOH adhesle7the web 
red-rtinn nf Z" 6 k" C ° nCemS - P™ ste ™<> Alette manufacturers would require the 

o 1 % o tesrwhTstm h" C 8Cid " T (S ° diUm te,rab ° rate) S0 ' Uti0n ,r ° m *° 3 " 5% — en train leve" 
to 1 /. or less wh.e still achieving a useful tensile strength of at least about 1.3 pli (-230 glc) in order to 
have a commercially viable product. 8 ' 

50 SUMMARY OF THE INVENTION 

The present invention provides pre-moistened towelettes. or cloths, made of nonwoven fibers coated or 
impregnated w,th a PVOH containing binder to impart wet strength. The PVOH «)nta"nin ndl composi 

as oolvrnf 3 V ° H - ^ aqUe ° US PV ° H Stabili26d P0,ymer e ™ ,sion ' a bte " d <* a PVOH aTd iueou 
55 polymer emulsion, or any combination thereof. The towelettes are packaged in contact with a^ ZIZ 

solubon containing borate ions and bicarbonate ions, i.e., wet packaged q 
The combination of borate ions and bicarbonate ions provides a much improved coaoulant or 

insolub.hzer. for the PVOH containing flushable binder than either one a.one. For eZple weftlje 
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strengths comparable to an aqueous 3.3% boric acid solution can be achieved with less than 0.4% boric 
acid if the solution also contains about 0.5% bicarbonate. 

The pre-moistened towelette of useful dimensions comprising nonwoven fibers, binder and the aqueous 
pre-moistening solution exhibits good wet tensile strength while stored in a sealed package and during use, 
and yet the towelette rapidly disintegrates in water. 

DETAILED DESCRIPTION OF THE INVENTION 

The initial treatment to coat or impregnate the nonwoven fabric, such as absorbent paper, with the 
PVOH containing binder may be carried out (1) by immersing the webs or running lengths of the fabric in 
an aqueous solution of the PVOH or in an aqueous polymer emulsion either stabilized with PVOH as the 
protective colloid or containing post-added PVOH or (2) by applying such solution or emulsion to the 
surfaces of the nonwoven web of fibers by spraying, by patting, by roller or other types of applicator. 
Following drying, the treated nonwoven web may be then cut to desired size sheets for the intended use. Of 
course, individual sheets pre-cut to desired size may be treated with the aqueous PVOH solution or 
polymer emulsion and then dried. 

The fibers may be any of the natural and synthetic fibers. Wood pulp (alone or blended with natural or 
synthetic fibers) processed by dry (air laid, carded, rando) or wet laid processes can be used. Nonwoven 
webs produced by air laid processes are preferred due to minimal hydrogen bonding of fibers in the 
finished product compared to wet laid nonwovens. Air laid processes impart little or no inherent integrity to 
the web which much be overcome with agitation to achieve complete disintegration of the web. 

The nonwoven binders suitable for use in the invention include 75-90 mole% hydrolyzed, preferably 86- 
89 mole% hydrolyzed, PVOHs alone or blended with polymer emulsions. It is preferred to use PVOHs 
having a high molecular weight (DPn greater than 600 and ranging up to 2500 and more). Any polymer 
emulsion known in the art as a binder for nonwovens can be used when blended with a PVOH. It is also 
preferred that the emulsion polymer be non-crosslinking, e.g. does not contain polymerized N- 
methylolacryl-amide. and most desirably contains PVOH as the protective colloid, or stabilizing system, in 
its preparation by aqueous emulsion polymerization. PVOH stabilized vinyl acetate (VAc) or vinyl ace- 
tate/ethylene (VAE) polymer emulsions are preferred due to their ease of water dispersibility. The ratio of 
PVOH to emulsion solids will depend upon the type of product being made and the choice of the polymer 
emulsion. The preferred range is a minimum 20 parts PVOH (dry) to 100 parts emulsion (dry) up to and 
including 100% PVOH, i.e., no emulsion polymer binder. The VAEs tend to be more hydrophobic and better 
film formers than the VAc polymers and require, accordingly, higher amounts of PVOH, i.e., up to 200 parts 
of PVOH per 100 parts emulsion (dry) compared to VAc polymers which may require up to 100 parts PVOH 
per 100 parts emulsions (dry). 

The amount of polymer binder, calculated on the dry basis, applied to the fibrous starting web, is that 
amount which is at least sufficient to bind the fibers together to form a self-sustaining web and suitably 
ranges from about 3 to about 100% or more by weight of the starting web. Where PVOH is the polymer 
binder, about 3 to 20 wt% preferably is applied to the web. Where an aqueous polymer emulsion containing 
PVOH is the binder, about 5 to 50 wt% preferably is applied, the emulsion containing 20 to 200 parts PVOH 
per 100 parts emulsion on a dry basis. 

The impregnated web is then dried by passing it through an air oven or the like for sufficient times and 
temperatures, such as drying at 150*-200*F (66*-93'C) for 4 to 6 minutes (in lab tests designed to 
simulate production conditions). 

The pre-moistened towelettes are packaged in contact with an aqueous solution containing borate ions 
and bicarbonate ions to temporarily insolubilize the PVOH containing binder. The borate ions may be 
provided by the use of boric acid (or a salt thereof) or borax (sodium tetraborate) since in water borax 
hydrolyzes to boric acid. The bicarbonate ions may be provided by a metal or ammonium bicarbonate or 
carbonate. Metal cations would include the alkali (Li, Na, K etc.) and alkaline (Be, Mg, Ca, etc.) cations. The 
preferred components of the aqueous pre-moistening solution are boric acid and sodium bicarbonate. 

The aqueous solution should comprise about 0.2 to 2 wt% borate ions, preferably 0.3 to 1 wt%, and 0.2 
to 3 wt% bicarbonate ions, preferably 0.4 to 2 wt%. The weight ratio of borate to bicarbonate ions can 
range from 4:1 to 1:4, preferably 2:1 to 1:2. 

The aqueous solution may also contain other components typically included in manufacturing pre- 
moistened towelettes such as alcohol, preservatives, cleansing agents, fragrances, moisturizers and soften- 
ers. 

The amount of the pre-moistening aqueous solution applied to the nonwoven may range from 150 to 
400 wt% of the web. 
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Preferred pre-moistened towelettes are those that exhibit £1.3 pli (£230 glc) and contain less than about 
1 wt% boric acid (borate ions). 

The finished towelette or wipes of desired dimensions may be individually packaged, preferably in 
folded condition, in moisture-proof envelopes or in containers holding any desired number of such folded 
sheets. For individual packaging, it will be convenient to wet the PVOH binder containing sheet with the 
aqueous solution containing borate and bicarbonate ions prior to inserting the sheet into the envelope or the 
composition may be injected into the open envelope which is subsequently sealed. If a number of the wet 
sheets are to be packaged in a single container which can be closed and reopened for removal of individual 
towelettes or wipes as needed, the folded sheets may either be pre-moistened with the aqueous solution or 
such solution may be poured over the stacked sheets in the container under conditions assuring appropriate 
wetting of each of the individual sheets. 

Various forms of impermeable envelopes for containing wet package materials such as towelettes 
wiping and polishing cloths and the like are well known in the art. Any of these may be employed to 
packaging the wetted towelettes of the present invention. The envelopes for the individual packaging may 
15 be formed of any material impervious to the liquid contents. Thus, the envelopes may be made of plastic 
materials or cellulosic materials lined or coated with plastic or other waterproof compositions. Preferably 
the envelopes should be of a type that can be conveniently opened by tearing to remove the packaged wet 
towelette. 

20 Example 1 

An air laid web of cellulose fibers (110 g/m* density) was sprayed with a 5% solids flushable binder to 
an add-on of 20 wt%. The binder composition comprised 80% Vinac® XX-210 polymer emulsion (PVOH 
stabilized polyvinyl acetate emulsion) and 20% Airvol® 523 PVOH (87-89 mole% hydrolyzed- DPn of 
25 -1200). The dry tensile strength of the dried web was 16.9 pli (as measured in an Instron tester)' The wet 
tensile strength (3 minute soak in 1% aqueous solution of dioctylsulfosuccinate sodium soda) was 0.0 pli 
The dried web was tested for wet tensiles in a variety of aqueous solutions as shown in Table 1. 
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Table 1 





Aqueous Solution 


Tensile 


5 




Pli 


(gic) 




4.4% Boric Acid 




bio 




3.3% Boric Acid 


1 . 1 






2.2% Boric Acid 


n 1 

U.l 


18 


10 


1.1% Boric Acid 


n 


r\ 
9 




4.4% Sodium Sulfate 


U.OD 


64 




4.4% Sodium Bicarbonate 


0.28 


50 




4.4% Aluminum Sulfate 


U.O 


0 




4.4% Borax 


O.l 


554 


15 


i .\/ to uuiio Moiu/i.o/o ooaium Dicaroonate 


3.4 


608 




3 0% Glvcerin 


0.0 


0 




1 5% Bnrir Arirt/T n°/i. rjiw^orin 


O.DD 


118 




« .w /o uui iu r\uiu/ 1 .u /o ouoium Dicaroonate 


2.88 


515 




vs.r>s/o uunu «L.iu/u./o/o ooaium bicarbonate 


1.93 


345 


20 


v.vw /o dumi. rtt-iu/u.o /o ooaium Dicaroonate 


1.5 


268 




u,to /o Duriu Mcia/u.^o /o oooium bicarbonate 


0.41 


73 




w.v /o uuiiu nt,iu/i.o/o oouium Dicaroonate 


2.58 


461 




3.0% Boric Acid/4.5% Sodium Bicarbonate 


4.16 


744 




1 .5% Boric Acid/3.0% Sodium Bicarbonate 


3.83 


685 


25 


4.5% Boric Acid/3.0% Sodium Bicarbonate 


3.68 


656 




1.5% Boric Acid/1.5% Sodium Bisulfate 


0.16 


29 




4.4% Potassium Citrate 


0.33 


59 




7.5% Potassium Citrate 


0.40 


72 




10.0% Potassium Citrate 


0.46 


82 


30 


1.8% Boric Acid/1.2% Sodium Bicarbonate 


3.1 


554 




2% Boric Acid/1.0% Sodium Bicarbonate 


2.1 


375 




1% Boric Acid/2.0% Sodium Bicarbonate 


3.2 


572 




0.6% Boric Acid/0.9% Sodium Bicarbonate 


2.1 


375 




0.4% Boric Acid/0.6% Sodium Bicarbonate 


1.6 


286 


35 


0.3% Boric Acid/0.45% Sodium Bicarbonate 


0.81 


145 



It can be readily seen from the data in Table 1 that the combination of boric acid and sodium 
bicarbonate provided for a synergistic effect on the wet tensile strength of the flushable web. For example 
ffo S o f ° a ° id S0luti0n and the 4 4% sodium bicarbonate solution gave wet tensiles of 1 1 
« and 0.28 pli (197 and 50 glc). respectively, a solution of 3.0% boric acid/4.5% sodium bicarbonate gave an 

ZZ S !w "*J" n 1? V™ PH (?44 9 ' C) - Eve " 3t ,he l0w end <=°"<=entration the solution of 0.25% boric 
n^f ?fo, S °K b !^ arb0na,e 9ave a remarkable wet tensile of 0.41 pli (73 glc) compared to 0.05 pli (9 
glc) for 1 .1 % boric acid and 0.28 pli (50 glc) for 4.4% sodium bicarbonate. 

« STATEMENT OF INDUSTRIAL APPLICATION 

The present invention provides a pre-moistened towelette which comprises a PVOH containing binder in 
contact with an aqueous solution containing borate and bicarbonate ions. The towelette exhibits acceptable 
wet tensile strength but rapid disintegration in water. 



so 



Claims 



1. 



55 



A packaged pre-moistened towelette comprising a web of nonwoven fibers bonded with a polyvinyl 
alcohol containing binder, the towelette in contact with a solution containing borate ions as an 
insolubilizing agent for the polyvinyl alcohol, characterised in that the aqueous solution also contains 
bicarbonate ions. 
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2. The towelette of Claim 1 in which the polyvinyl alcohol containing binder is a polyvinyl alcohol, an 
aqueous polyvinyl alcohol stabilized polymer emulsion, a blend of a polyvinyl alcohol and an aqueous 
polymer emulsion, or a combination thereof. 

5 3. The towelette of Claim 1 in which the aqueous solution consists essentially of 0.2 to 2 wt% borate ions 
and 0.2 to 3 wt% bicarbonate ions. 

4. The towelette of Claim 1 in which the weight ratio of borate ions to bicarbonate ions ranges from 4:1 to 
1:4. 

w 

5. The towelette of Claim 1 in which the amount of the aqueous solution ranges from 150 to 400 wt% of 
the web. 

6. The towelette of Claim 1 in which the borate ions are provided by boric acid or borax and the 
75 bicarbonate ions are provided by a metal or ammonium bicarbonate or carbonate. 

7. A packaged pre-moistened towelette comprising a web of nonwoven fibers bonded with a polyvinyl 
alcohol containing binder which is a polyvinyl alcohol, an aqueous polyvinyl alcohol stabilized polymer 
emulsion, a blend of a polyvinyl alcohol and an aqueous polymer emulsion, or a combination thereof, 

20 and in contact with an aqueous solution which consists essentially of 0.2 to 2 wt% borate ions and 0.2 
to 3 wt% bicarbonate ions. 

a The towelette of Claim 7 in which the weight ratio of borate ions to bicarbonate ions ranges from 4:1 to 
1:4. 

25 

9. The towelette of Claim in which the weight ratio of borate ions to bicarbonate ions ranges from 2:1 to 
1:2. 

10. The towelette of Claim 7 in which the amount of the aqueous solution ranges from 150 to 400 wt% of 
30 the web. 

11. The towelette of Claim 7 in which the borate ions are provided by boric acid or borax and the 
bicarbonate ions are provided by a metal or ammonium bicarbonate or carbonate. 

as 12. The towelette of Claim 7 in which the borate ions are provided by boric acid or borax and the 
bicarbonate ions are provided by sodium bicarbonate. 

13. A packaged pre-moistened towelette comprising a web of nonwoven fibers bonded with a polyvinyl 
alcohol containing binder which is a polyvinyl alcohol, an aqueous polyvinyl alcohol stabilized polymer 
40 emulsion, a blend of a polyvinyl alcohol and an aqueous polymer emulsion, or a combination thereof, 
and in contact with an aqueous solution which consists essentially of 0.2 to 2 wt% boric acid and 0.2 to 
3 wt% sodium bicarbonate in a weight ratio of boric acid to sodium bicarbonate ranging from 4:1 to 1:4, 
the amount of the aqueous solution ranging from 150 to 400 wt% of the web. 

45 14. The towelette of Claim 13 in which the weight ratio of boric acid to sodium bicarbonate ranges from 2:1 
to 1:2. 

15. The towelette of Claim 14 in which the polyvinyl alcohol containing binder is a blend consisting 
essentially of a polyvinyl alcohol and a polyvinyl alcohol stabilized vinyl acetate or vinyl ace- 

50 tate/ethylene polymer emulsion. 

16. The towelette of Calim 15 in which the polyvinyl alcohol is 86-89 mole% hydrolyzed and has a DPn 
greater than 600 up to 2500. 

55 17. The towelette of Claim 16 in which the polyvinyl alcohol has a DPn of about 1200. 

1a The towelette of Claim 16 in which the aqueous solution consists essentially of 0.3 to 1 wt% borate ions 
and 0.4 to 2 wt% bicarbonate ions. 
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PalentansprUche 

1. Verpacktes angefeuchtetes Wischtuch, das ein Faservlies umfaflt, das mit einem Polyvinylalkohol 
enthaltenden Bindemittel gebunden ist. wobei das Wischtuch in Kontakt mit einer Losung stent, die 

5 Borationen als unldslichmachendes Mittel fUr Polyvinylalkohol enthalt, dadurch gekennzeichnet, da8 die 
waBrige Losung auch Bicarbonationen enthalt. 

2. Wischtuch nach Anspruch 1 , wobei das Polyvinylalkohol enthaltende Bindemittel Polyvinylalkohol, eine 
waBrige mit Polyvinylalkohol stabilisierte Polymeremulsion, eine Mischung von Polyvinylalkohol und 

io einer waBrigen Polymeremulsion oder eine Kombination davon ist. 

3. Wischtuch nach Anspruch 1, wobei die waBrige Losung im wesentlichen aus 0,2 bis 2 Gew.-% 
Borationen und 0,2 bis 3 Gew.-% Bicarbonationen besteht. 

75 4. Wischtuch nach Anspruch 1, wobei das Gewichtsverhaltnis der Borationen zu den Bicarbonationen im 
Bereich von 4:1 bis 1 :4 liegt. 

5. Wischtuch nach Anspruch 1, wobei die Menge der wSBrigen Losung im Bereich von 150 bis 400 Gew.- 
% des Vlies liegt. 

20 

6. Wischtuch nach Anspruch 1, wobei die Borationen durch BorsSure oder Borax bereitgestellt werden, 
und die Bicarbonationen durch ein Metall- oder Ammoniumbicarbonat oder -carbonat bereitgestellt 
werden. 

25 7. Verpacktes angefeuchtetes Wischtuch, das ein Faservlies umfaBt, das mit einem Polyvinylalkohol 
enthaltenden Bindemittel gebunden ist, das Polyvinylalkohol, eine waBrige mit Polyvinylalkohol stabili- 
sierte Polymeremulsion, eine Mischung von Polyvinylalkohol und einer waBrigen Polymeremulsion oder 
eine Kombination davon ist, und das mit einer waBrigen Losung in Kontakt steht, die im wesentlichen 
aus 0,2 bis 2 Gew.-% Borationen und 0,2 bis 3 Gew -% Bicarbonationen besteht. 

30 

8. Wischtuch nach Anspruch 7, wobei das Gewichtsverhaltnis der Borationen zu den Bicarbonationen im 
Bereich von 4:1 bis 1:4 liegt 

9. Wischtuch nach Anspruch 7, wobei das Gewichtsverhaltnis der Borationen zu den Bicarbonationen im 
as Bereich von 2:1 bis 1:2 liegt. 

10. Wischtuch nach Anspruch 7, wobei die Menge der waBrigen Losung im Bereich von 150 bis 400 Gew.- 
% des Vlies liegt. 

40 11. Wischtuch nach Anspruch 7, wobei die Borationen durch Borsaure oder Borax bereitgestellt werden 
und die Bicarbonationen durch ein Metall- Oder Ammoniumbicarbonat oder -carbonat bereitgestellt 
werden. 

12. Wischtuch nach Anspruch 7, wobei die Borationen durch Borsaure oder Borax bereitgestellt werden 
45 und die Bicarbonationen durch Natriumbicarbonat bereitgestellt werden. 

13. Verpacktes angefeuchtetes Wischtuch, das ein Faservlies umfaBt, das mit einem Polyvinylalkohol 
enthaltenden Bindemittel gebunden ist, das Polyvinylalkohol, eine waBrige mit Polyvinylalkohol stabili- 
sierte Polymeremulsion, eine Mischung von Polyvinylalkohol und einer waBrigen Polymeremulsion oder 

so eine Kombination davon ist, und das mit einer waBrigen Losung in Kontakt steht, die im wesentlichen 
aus 0,2 bis 2 Gew.-% Borsaure und 0,2 bis 3 Gew.-% Natriumbicarbonat in einem Gewichtsverhaltnis 
von Borsaure zu Natriumbicarbonat im Bereich von 4:1 bis 1 :4 besteht, wobei die Menge der waBrigen 
Losung im Bereich von 150 bis 400 Gew.-% des Vlies liegt. 

55 14. Wischtuch nach Anspruch 13, wobei das Gewichtsverhaltnis von BorsSure zu Natriumbicarbonat im 
Bereich von 2:1 bis 1 :2 liegt. 
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15. Wischtuch nach Anspruch 14, wobei das Polyvinylalkohol enthaltende Bindemittel eine Mischung ist. 
die im wesentlichen aus Polyvinylalkohol und einer mit Polyvinylalkohol stabilisierten Polymeremulsion 
aus Vinylacetat oder Vinylacetat/Ethylen besteht. 

16. Wischtuch nach Anspruch 15, wobei der Polyvinylalkohol zu 86-89 Mol-% hydrolysiert ist und einen 
DPn von mehr als 600 bis zu 2500 aufweist. 

17. Wischtuch nach Anspruch 16, wobei Polyvinylalkohol einen DPn von etwa 1200 aufweist. 

18. Wischtuch nach Anspruch 16, wobei die waBrige Losung im wesentlichen aus 0,3 bis 1 Gew.-% 
Borationen und 0,4 bis 2 Gew.-% Bicarbonationen besteht. 

Revendications 

1. Serviette pr6-mouill6e emballee comprenant une bande continue de libres non-tissees liees avec un 
alcool polyvinylique contenant un liant, la serviette en contact avec une solution contenant des ions 
borate comme agent insolubilisant pour l f alcool polyvinylique, caracteVised en ce que la solution 
aqueuse contient 6galement des ions bicarbonate. 

2. Serviette selon la revendication 1, dans laquelle I'alcool polyvinylique contenant le liant est un alcool 
polyvinylique, un alcool polyvinylique aqueux, une Emulsion polymere stabilisee, un melange d'alcool 
polyvinylique et d'une Emulsion polymere aqueuse ou une combinaison de ceux-ci. 

3. Serviette selon la revendication 1, dans laquelle la solution aqueuse consiste essentiellement en 0,2 a 2 
% en poids d'ions borate avec 0,2 a 3 % en poids d'ions bicarbonate. 

4. Serviette selon la revendication 1, dans laquelle le rapport ponderal entre les ions borate et les ions 
bicarbonate varie entre 4:1 a 1:4. 

5. Serviette selon la revendication 1, dans laquelle la quantite* de la solution aqueuse varie de 150 a 400 
% en poids de la bande continue. 

6. Serviette selon la revendication 1, dans laquelle les ions borate sont fournis par I'acide borique ou 
borax et tes ions bicarbonate sont fournis par un metal ou un bicarbonate d'ammonium ou carbonate. 

7. Serviette pre-mouillee emballee comprenant une bande continue de libres non-tissees liees a un alcool 
polyvinylique contenant un liant qui est un alcool polyvinylique, un alcool polyvinylique aqueux, une 
emulsion de polymere stabilisee, un melange d'alcool polyvinylique et d'emulsion de polymere aqueux 
ou une combinaison de ceux-ci et en contact avec une solution aqueuse qui consiste essentiellement 
en 0,2 a 2 % en poids d'ions borate et 0.2 a 3 % en poids d'ions bicarbonate. 

8. Serviette selon la revendication 7, dans laquelle le rapport ponderal entre les ions borate et les ions 
bicarbonate varie entre 4:1 a 1:4. 

9. Serviette selon la revendication 7, dans laquelle le rapport pondeVal entre les ions borate et les ions 
bicarbonate varie entre 2:1 a 1 :2. 

10. Serviette selon la revendication 7, dans laquelle la quantity de solution aqueuse varie entre 150 a 400 
% en poids de la bande continue. 

11. Serviette selon la revendication 7, dans laquelle les ions borate sont fournis par I'acide borique ou le 
borax et les ions bicarbonate sont fournis par un m&al ou un bicarbonate d'ammonium ou carbonate. 

12. Serviette selon la revendication 7, dans laquelle les ions borate sont fournis par I'acide borique ou le 
borax et les ions bicarbonate sont fournis par le bicarbonate de sodium. 

13. Serviette pr6-mouill6e emballee comprenant une bande continue de fibres non-tissees liees a un alcool 
polyvinylique contenant un liant qui est un alcool polyvinylique. une Emulsion de polymere stabilised 
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par alcool polyvinylique aqueuse, un melange ou un alcool polyvinylique et une Emulsion polymere 
aqueuse ou une combinaison de ceux-ci et en contact avec une solution aqueuse qui consiste 
essentiellement en 0,2 a 2 % en poids d'acide borique et 0.2 a 3 % en poids de bicarbonate de 
sodium dans un rapport ponderal entre I'acide borique et le bicarbonate de sodium allant de 4:1 a 1 :4, 
s la quantite de la solution aqueuse allant de 1 50 a 400 % en poids de la bande continue. 

14. Serviette selon la revendication 13, dans laquelle le rapport ponderal entre I'acide borique et le 
bicarbonate de sodium varie entre 2:1 a 1:2. 

70 15. Serviette selon la revendication 14, dans laquelle I'alcool polyvinylique contenant le liant est un 
melange constitue essentiellement par un alcool polyvinylique et une Emulsion polymere acetate de 
vinyle ou acetate de vinyle/ethylene stabilised par alcool polyvinylique. 

16. Serviette selon la revendication 15, dans laquelle I'alcool polyvinylique est hydrolyse' a 86-89 moles % 
75 et a un DPN supe>ieur a 600 jusqu'a 2500. 

17. Serviette selon la revendication 16, dans laquelle I'alcool polyvinylique a un DPN d'environ 1200. 

18. Serviette selon la revendication 16, dans laquelle la solution aqueuse consiste essentiellement en 0,3 a 
20 1 % en poids d'ions borate et 0,4 a 2 % en poids d'ions bicarbonate. 
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